Accumulation of technetium-99m glucarate: in vitro cell cultures and in vivo tumour models.
99mTc-glucarate is an investigational radiopharmaceutical which has been shown to accumulate in acute cerebral and myocardial injuries and in some tumours. In the present work, a survey of possible factors affecting the cellular accumulation of 99mTc-glucarate was carried out in cell lines and strains in vitro and in murine tumours in vivo. Accumulation was enhanced under hypoxic conditions in 12 of the 16 human and murine cell lines and strains studied, and inhibited in the presence of nitroimidazoles. At temperatures lower than 37 degrees C, accumulation was reduced, but a hypoxic/aerobic differential was maintained. Aerobic accumulation of 99mTc-glucarate was enhanced by cyanide. In transplanted tumours in mice, 99mTc-glucarate showed high tumour/muscle and tumour/blood ratios at early times after injection. Pharmacological enhancement of the extent of hypoxia by the administration of hydralazine or nitro-L-arginine resulted in significantly increased accumulation of 99mTc-glucarate in the tumour. The in vitro and in vivo properties of 99mTc-glucarate suggest that it may be useful for tumour imaging in the clinic, although the exact mechanism(s) by which it localizes in tumours remains unknown.